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Carbon Nanotube Bucky Paper Scaffold

for Retinal Cell Transplantation

The National Aeronautics and Space
Administration (NASA) is offering the

opportunity to license and co-develop a technology

based on carbon nanotube Bucky paper as a
scaffold for transplanting cells into the retina.
Developed at NASA's Ames Research Center, in
conjunction with the Stanford University
School of Medicine, the Bucky paper scaffold
is produced using state-of-the-art nanotech-
nologies, and is characterized by a highly
porous mesh structure. The scaffold is an ideal
means for culturing retinal epithelial cells and
iris pigment epithelial cells and transplanting

them into the retina as a potential treatment for
macular degeneration—the number one cause of
blindness in the elderly.
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This invention was developed specifically for
improving the vision of patients suftering from age-
related macular degeneration. However, it has
potential applications in culturing and supporting
tissue for the treatment of other eye disorders.
Potential applications include
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* Age-related Macular Degeneration — More
than 15 million Americans suffer from macular
degenertion, the leading cause of vision loss in
people over the age of 55.

* Retinitis Pigmentosa (RP) — May restore
vision in patients with RP, an inherited disease of
the retina that results in progressive loss of vision.

Retinitis pigmentosa affects more than 100,000 e ——————————

million people worldwide. between flexibility and rigidity and 3s

e Traumatic Eye Damage — May restore vision
in patients with traumatically disrupted eye tissue

architecture of the eye.
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Transplantation of retinal epithelial (RPE) and/or iris pigment epithelial
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(IPE) cells into the retina is under investigation as a potential treatment of
from the

age-related macular degeneration (AMD). Cells seeded without a support at Washington

structure such as Bucky paper do not develop the spatial organization ved an M.D.

required for successful incorporation into the retina. Membranes currently
being investigated as potential support structures for cellular transplanta- ity School of
tion into the retina-such as the anterior lens capsule or Descemet's mem- erests include
brane-are difficult to handle during surgery. These membranes tend to
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curl up, making precise placement difficult and presenting a major barrier i
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Figure 1: Bucky paper prior to Figure 2: SEM image of Bucky paper, e elopment
implantation prepared at NASA Ames Research Center, g P
showing the porous, meshwork structure. chnology. A

The subject invention is composed of Bucky paper, an entangled mat of
multiwalled carbon nanotubes. Shown in Figure 2, Bucky paper is a high-
ly porous, mesh structure, with moderate rigidity and tremendous
strength. The porosity of Bucky paper allows the free flow of nutrients
and waste products through the transplant's thickness, providing a suitable
environment for cell proliferation and incorporation. The scaffold
arrangement solves the problem of spatial organization and overcomes

mechanical barriers to transplantation presented by membranes.

Bucky paper scaffolds have been implanted into the subretinal space of
rabbits. Although only short-term data (one week post implantation) have
been obtained, all histology has shown favorable acceptance of the scaf-

fold. Longer term in vitro and in vivo tests are underway. nasa.gov
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